We present the results of a Keck-ESI spectroscopic study of six dwarf elliptical (dE) galaxies in the Perseus Cluster core, and confirm two dwarfs as cluster members for the first time. All six dEs follow the size-magnitude relation for dE/dSph galaxies. Central velocity dispersions are measured for three Perseus dwarfs in our sample, and all lie on the σ-luminosity relation for early-type, pressure supported systems. We furthermore examine SA 0426-002, a unique dE in our sample with a bar-like morphology surrounded by lowsurface brightness wings/lobes (µ B = 27 mag arcsec −2 ). Given its morphology, velocity dispersion (σ 0 = 33.9 ± 6.1 km s −1 ), velocity relative to the brightest cluster galaxy NGC 1275 (2711 km s −1 ), size (R e = 2.1 ± 0.10 kpc), and Sérsic index (n = 1.2 ± 0.02), we hypothesise the dwarf has morphologically transformed from a low mass disc to dE via harassment. The low-surface brightness lobes can be explained as a ring feature, with the bar formation triggered by tidal interactions via speed encounters with Perseus Cluster members. Alongside spiral structure found in dEs in Fornax and Virgo, SA 0426-002 provides crucial evidence that a fraction of bright dEs have a disc infall origin, and are not part of the primordial cluster population.
INTRODUCTION
It is becoming increasingly clear that dwarf elliptical (dE) galaxies are not a simple, homogeneous galaxy population. Once thought to be the original building blocks in the hierarchical model of galaxy assembly that ceased their star formation early in the history of the Universe, dEs are instead found to exhibit a wide range of ages, metallicities, and morphologies inconsistent with a single primordial formation scenario (e.g. Penny & Conselice 2008; Lisker et al. 2009 ).
An alternative formation scenario is that a fraction of bright dEs are formed through the morphological transformation of low mass, disc galaxies via processes such as harassment and ram pressure stripping as they infall into galaxy groups and clusters. Through harassment and interactions, the progenitor galaxy becomes morphologically transformed into a dE (Moore et al. 1996 ; Moore, Lake, & Katz 1998; Mayer et al. 2001; Mastropietro et al. 2005; Villalobos et al. 2012) . As the disc infalls into the cluster, it is stripped of its interstellar medium, and is dynamically heated by high-speed interactions with other galaxies and the gravitational potential of the cluster. To compensate, the galaxy loses stars, and over time the disc galaxy can morphologically transform into a dE. Evidence for this disc galaxy origin has been found in the form of embedded structures in cluster dEs such as bars and spiral arms (Jerjen, Kalnajs, & Binggeli 2000; Graham, Jerjen, & Guzmán 2003; De Rijcke et al. 2003; Lisker, Grebel, & Binggeli 2006; Lisker & Fuchs 2009) .
During harassment, bar formation may be triggered via disc instabilities (Mastropietro et al. 2005; Aguerri & González-García 2009) , and the galaxy will loose stars from its disc until only the bar remains. Examples of bar-like dwarfs that are likely the result of harassment are found in the Virgo Cluster, including VCC794, VCC1392, and VCC1567 (Graham et al. 2012 ). These galaxies are sufficiently evolved that they show no evidence for ongoing mass loss, with only their central bars remaining. Combined with observations of rotational, rather than pressure, supported dwarfs with rotation curves similar to those of star forming galaxies (Toloba et al. 2011 ; Ryś, van de Ven, & Falcón-Barroso 2014), evidence is mounting that a fraction of dEs originated as low mass disc galaxies, and not as part of the primordial cluster population. In this letter, we extend the study of dE kinematics to the Perseus Cluster, one of the richest and most relaxed galaxy clusters in the nearby Universe. As part of a wider study of dE kinematics across a range of environmental density (Penny et al., in prep.) , we present Keck-ESI and HST-ACS observations of a sample of nucleated dEs in the Perseus Cluster core (D = 70 Mpc) to examine their scaling relations. Here, we examine the kinematic properties of three dwarf ellipticals in the cluster core: two normal dwarf ellipticals (CGW38 and CGW39), and one unusual dE: SA 0426-002. We go on to establish morphological transformation via harassment as a possible formation scenario for SA 0426-002. First presented in Conselice, Gallagher & Wyse (2002) , SA 0426-002 exhibits an unusual structure, with a strong-bar like morphology, no evidence for ongoing star formation, and low surface brightness "wings" or "lobes" surrounding the central bar. Conselice et al. (2002) noted the dwarf is likely undergoing dynamical interaction, and merits further attention to uncover its nature and origin.
We describe our observations in Section 2, and present the results in Section 3, including the size-magnitude relation in Section 3.1. We discuss these results and the possibility of ongoing tidal evolution in Section 4, with our conclusion in Section 5.
OBSERVATIONS

Keck ESI spectrscopy
We observed bright dwarf ellipticals in the Perseus Cluster using the Echellette Spectrograph and Imager (ESI) instrument (Sheinis et al. 2002) on the Keck II telescope in echelle mode (R ∼ 8000 for the 0.5 ′′ slit). Targets were selected from the catalogue of Conselice, Gallagher, & Wyse (2003) , with their cluster membership confirmed spectroscopically by Penny & Conselice (2008) , else through dE-like morphology in HST imaging. Observations were taken on the nights 2012 November 5th -7th, with typical seeing 0.8". We utilise the 0.5 ′′ slit, providing an instrument resolution σ = 15.8 km s −1 . The data provides complete wavelength coverage from 3900-10000Å over ten orders. The data were reduced using standard calibration techniques with the automated MAKEE reduction package written by T. Barlow. Our spectroscopic observations are summarised in Table 1 , with spectra in the region of the Hα feature for all six dwarfs shown in Figure 1 .
Radial velocities for the target dEs were determined using the IRAF task FXCOR, utilising the Fe/Mg (ESI order 12), Hα (ESI order 9), and CaT (ESI order 7) lines. We use standard stars taken under an identical observing setup as zero-redshift templates. We re-confirm cluster membership for four dwarfs with radial velocities measured by Penny & Conselice (2008) , and confirm CGW40 and SA 0426-002 as members of the Perseus Cluster for the first time.
Hubble Space Telescope ACS imaging
To examine the morphology and scaling relations of SA 0426-002, we utilise high resolution archival Hubble Space Telescope (HST) Advanced Camera for Surveys (ACS) Wide Field Channel imaging (Figure 2 ). The imaging was obtained in the F625W (∼ R) band, with a total exposure time of 2481 s, and a pixel scale 0.05 ′′ . The left-hand panel of Figure 2 highlights features in the centre of the dwarf, including a bar-like morphology, and the model-subtracted image in the right-hand panel shows the low surface brightness wings/lobes exhibited by the dwarf. We utilise this high-resolution Figure 1 . Keck-ESI spectra for the six Perseus dwarfs presented in this paper, trimmed to show the Hα features (ESI order 9). The spectra are corrected to rest wavelength using the velocities presented in Table 2 . The spectra are sorted from top to bottom in order of decreasing S/N, and have not been smoothed.
imaging to quantify the morphology of SA 0426-002 via an analysis of its light distribution.
RESULTS
The size-magnitude relation
To better understand the nature of SA 0426-002 compared to "normal" dEs such as CGW38 and CGW39, we examine its scaling relations, including its location on the size-magnitude and σ-luminosity relations for early-type galaxies. First, we must determine the size of the dwarf. To do this, SA 0426-002 is modelled using GALFIT (Peng et al. 2002) . Given its proximity to the brightest cluster galaxy (BCG) NGC 1275, it was necessary to first remove the BCG's light to allow SA 0426-002 to be modelled accurately. We model NGC 1275 using a Sérsic model with a fixed Sérsic index of n = 4 and effective radius Re = 15 kpc (Salomé et al. 2008) , then subtract this model from the original image to remove the background Table 2 . Properties of the Perseus dwarfs with spectroscopically confirmed cluster membership. The measured velocities and central velocity dispersions were determined from our Keck-ESI spectroscopy. The B-band magnitudes and sizes for the dwarfs are taken from Wyse (2003), and De Rijcke et al. (2009) , apart from SA 0426-002, which has its size determined in Section 3.1. Dynamical masses are calculated in Section 3.3. The right-hand panel shows low surface brightness in the outer regions of the dE after the subtraction of the GALFIT model described in Section 3.1. A pair of low surface brightness lobes are clearly seen. These wings/lobes are likely a ring feature, which we hypothesise is the result of a tidal interaction with either a massive cluster galaxy or the cluster tidal potential.
gradient. SA 0426-002 was then modelled using a single profile Sérsic model convolved with the HST ACS point spread function (PSF). The best fit model has Sérsic n = 1.24 ± 0.02 and Re = 2.1±0.10 kpc. The model of SA 0426-002 is elongated, with an axis ratio b/a = 0.47 ± 0.1 (ǫ = 0.63), and a boxy structure. The residuals of this model fit are shown in the right-hand panel of Figure 2 , revealing the wings/lobes that surround the dwarf.
We plot the newly calculated size of SA 0426-002 on the size-magnitude relation in Fig. 3 , along with those of the Perseus dEs presented in this work, and a comparison sample of distanceconfirmed early-type galaxies taken from the compilation of Brodie et al. (2011) 1 and references therein, with an update to this sample provided in Forbes et al. (2013) and references therein. The V -band magnitudes from Brodie et al. (2011) and Forbes et al. (2013) are converted to the B band using (B−V ) = 0.96, a typical colour for an elliptical galaxy (Fukugita, Shimasaku, & Ichikawa 1995) . The sizes of the Perseus dwarfs in Fig. 3 are taken from Conselice, Gallagher & Wyse (2003) and de Rijcke et al. (2009) , with the exception of SA 0426-002, which we calculate above.
1 Available for download at sages.ucolick.org/spectral database.html.
The Brodie et al. (2011) sample contains a mix of compact ellipticals (cEs), dEs, and giant ellipticals (E), and the scaling relations of dEs and cE/E galaxies diverge at MB ≈ −18 (Kormendy 1985) . To separate the galaxy populations, we highlight all galaxies classed as dE or dSph as purple circles. The sizes of the spectroscopically confirmed Perseus Cluster members agree with those of dEs in other studies, though we note SA 0426-002 is one of the largest dwarfs identified to date at its luminosity (MB = −16.3). We will discuss a possible reason for this extended nature in Section 4.1.
Surface photometry
To examine the light distribution of SA 0426-002 in greater detail, the dwarf was modelled using the IRAF package ELLIPSE to fit isophotes to its light distribution. The position angle (PA), ellipticity (ǫ), and centre of the isophotes were allowed to vary during the fit. We show the results of this isophotal fit in the dwarf. The 4th harmonic amplitude B4 provides the deviation of the isophote from a perfect ellipse, with B4 = 0 for a perfect ellipse. Discy isophotes will have positive values of B4, while boxy isophotes will have negative values.
The position angle of the isophotal fit remains constant at PA ≈ −40
• out to the last plotted isophote at R = 3.5 kpc, with no evidence for warps//twists in the isophotes. In contrast, the dwarf's ellipticity changes from near circular in the centre of the galaxy, to elongated isophotes with ǫ = 0.63 at R = 2.5 kpc. The diskyness/boxiness of the dwarf furthermore changes dramatically over the structure of the bar feature, with the isophote's 4th harmonic amplitude B4 ∼ 0.02 at R = 0.5 kpc (i.e. discy isophotes), compared to boxy isophotes with B4 ∼ −0.03 at R = 2.5 kpc. These profiles are highlight the dwarfs bar-like structure. These results are consistent with the surface photometry presented in Conselice et al. (2002) .
Central velocity dispersions and dynamical masses
If a dE is formed via the morphological transformation and tidal stripping of a disc galaxy, we might expect it to have an unusually high velocity dispersion for its luminosity as σ0 is expected to be relatively unchanged by the interaction (Bender, Burstein, & Faber 1992) , whereas its luminosity will be reduced. This will result in a high dynamical mass-to-light ratio for the dwarf. We therefore use our ESI spectroscopy to measure central velocity dispersions and dynamical masses for three dwarfs in our sample with a minimum signal-to-noise of 7 at ∼ 8500Å: SA 0426-002, CGW38, and CGW39.
To measure global internal velocity dispersions σ for the dEs, we use the Penalised Pixel Fitting (PPXF) routine (Cappellari & Emsellem 2004) . We utilise five standard stars taken under an identical instrumental setup to the dwarf observations. The Fe, Mg, CaT, and Hα lines are used in determining the velocity dispersion for CGW39, and the Hα line used for CGW38 and SA 0426-002 due to the CaT feature blending with skylines. For SA 0426-002, we measure σ = 32.4 ± 5.5 km s −1 . We measure σ = 38.8 ± 4.4 km s −1 for CGW38, and σ = 26.3 ± 4.3 km s −1 for CGW39. The errors are the formal errors provided by PPXF. To compare our results to the literature, we convert these global values of σ to central values σ0 at Re/8 using equation 1 of Cappellari et al. (2006) . These conversions are < 10% of the aperture velocity dispersion, and within the error bars of the uncorrected values of σ. For SA 0426-002, we find σ0 = 33.9 ± 6.1 km s −1 . CGW38 has a central velocity dispersion σ0 = 40.0 ± 5.5 km s −1 , and for CGW39, we determine a central velocity dispersion σ0 = 29.7 ± 7.3 km s −1 . We plot these central velocity dispersions in Fig. 3 , along with a comparison sample taken from Penny et al. (2014) . All three Perseus dEs lie on the σ-luminosity relation for early-type galaxies, and do not have unusual values of σ0 for their magnitudes.
Using these central velocity dispersions, we calculate dynamical masses M dyn for the three dEs using the expression
where R is the size of the galaxy, σ the object's velocity dispersion, and C is a correction for the the object's light profile. For an exponential Sérsic brightness profile with n = 1.0 (typical for a dwarf elliptical galaxy), C ≈ 8 (Bertin, Ciotti, & Del Principe 2002) provides the total mass of the galaxy. For SA 0426-002, this provides a dynamical mass M dyn = (4.5 ± 2.3) × 10 9 M⊙. However, we note that given its strong barlike structure, SA 0426-002 is likely rotating, and the conversion of the central velocity dispersion to a dynamical mass is therefore approximate. CGW38 has M dyn = (1.8 ± 0.9) × 10 9 M⊙, and CGW39 has M dyn = (8.9 ± 0.5) × 10 8 M⊙. These dynamical masses, along with the central velocity dispersions σ0, are shown in Table 2 .
Stellar masses and mass-to-light ratios
To investigate if any of the dwarfs have unusually high dynamical mass to stellar mass ratios (as might be expected for a tidally stripped object), we calculate stellar masses for all three dwarfs. This requires an estimation of both the ages and metallicities of the dwarfs stellar populations, as the stellar mass-to-light ratio is dependent on both factors. Penny & Conselice (2008) estimate CGW38 and CGW39 to have old (> 10 Gyr) stellar populations, with metallicities [Z/H] < −0.33 dex. To calculate stellar mass-tolight ratios, we utilise the SSP models of Bruzual & Charlot (2003) , assuming a Salpeter IMF, a stellar age of 10 Gyr, and a metallicity [Fe/H] = − 0.33 dex.
Based on these assumptions, CGW38 and CGW39 have Bband stellar mass-to-light ratios ∼ 6. We note this ratio is an upper limit, as lower metallicity stellar populations will have lower stellar mass-to-light ratios. By converting their luminosities to stellar masses, we find M⋆ = (1.9 ± 0.3) × 10 9 M⊙ for CGW38, and M⋆ = (1.7 ± 0.5) × 10 9 M⊙ for CGW39. Errors are calculated based on the uncertainty in the ages and metallicities of the dwarfs stellar populations. Within the error bars, these stellar masses are consistent with their dynamical masses.
We repeat this stellar mass calculation for SA 0426-002. However, there is no estimation of the metallicity or age of this galaxy's stellar population. We therefore compare its colour to Bruzual & Charlot (2003) models to obtain the age of its stellar population, assuming an upper limit on its metallicity of [Fe/H] = −0.33 dex. SA 0426-002 has a colour (B − R) = 1.3 (Conselice et al., 2002) . Comparing this colour to the Bruzual & Charlot (2003) stellar population synthesis models, the dwarf ceased star formation within the last 5 Gyr, and must be older than 1 Gyr.
Using the models of Bruzual & Charlot (2003) , assuming a Salpeter IMF, an upper age limit 5 Gyr, and metallicity [Fe/H] ∼ −0.33, we estimate SA 0426-002 to have a maximum B-band stellar M/L ratio ∼ 3.6. This gives a stellar mass (1.9±0.8)×10
9 M⊙. Its stellar mass is lower than its dynamical mass of (4.5 ± 1.6) × 10 9 M⊙, giving a dynamical mass to stellar mass ratio of ∼ 2. This low mass-to-light ratio suggests the dwarf is unlikely to be dark matter dominated in its inner regions, consistent with the results of Penny et al. (2009) for the mass-to-light ratios of bright dwarf ellipticals in Perseus. The stellar masses of all three dwarfs are listed in Table 2 , along with errors based on uncertainties in the ages of the dwarfs.
DISCUSSION
All three Perseus dwarfs with measured kinematics have typical central velocity dispersions for their luminosities (Fig. 2) , and lie on the size-magnitude relation for early-type galaxies, though SA 0426-002 is one of the most extended dwarfs at its luminosity. Given its unusual morphology (Fig. 2) , we discuss this dwarf in greater detail.
SA 0426-002 is remarkably symmetric in appearance, with a bar-like morphology extending to R ≈ 2.8 kpc (8") from its nucleus. The central regions of the galaxy resemble an elongated dwarf elliptical with a boxy morphology. The galaxy has a nuclear star cluster, typical for bright dwarf ellipticals (Côté et al. 2006 ). However, the outer regions of this dwarf elliptical are highly unusual. Two symmetric, low surface brightness "wings" can be seen either side of the main body of the galaxy (Fig. 2) . Conselice, Gallagher and Wyse (2002) measure these wings to have µB = 27 mag arcsec −2 . We discuss a possible origin for this unusual structure.
A tidally harassed galaxy?
SA 0426-002 is a unique dwarf galaxy, and the authors are unable to locate a dE with comparable morphology to SA 0426-002 in the literature. While bar-like dEs are known to exist in the Virgo Cluster (Graham et al. 2012) , these dwarfs do not exhibit the lowsurface brightness lobes seen for SA 0426-002 in SDSS imaging of comparable depth. One possible explanation for this unusual morphology is that SA 0426-002 is being morphologically transformed from a low mass disc or dwarf irregular to a dwarf elliptical via harassment. Due to multiple high-speed interactions with other cluster members, the infalling disc has been tidally perturbed, triggering bar formation. During this process, stars in the outer region of the disc are tidally stripped, forming arms/tidal features (e.g. Mastropietro et al., 2005) , resulting in a high effective radius Re. for the galaxy's luminosity Eventually, only the central bar will remain. We therefore hypothesise that SA 0426-002 has not yet had its disc completely stripped by high-speed interactions, and the low surface brightness wings are stars being tidally stripped from the galaxy.
Simulations of bar formation in tidally transforming discs have focused heavily on the Milky Way satellite system (e.g. Kazantzidis et al. 2011; Lokas et al. 2014) . While NGC 1275 is more massive than the Milky Way, the tidal transformation of low mass discs by its gravitational potential will progress in a similar, though more rapid, fashion, with bars forming on timescales ∼ 1 Gyr (Mastropietro et al. 2005; Aguerri & González-García 2009) . The simulations of Mayer et al. (2001) show that a rotationally supported, discy dIrr infalling into a MW-sized halo will form a bar with ring-like structures comparable to the morphology of SA 0426-002 . Bar formation is rapid, occurring after the first pericentric approach (Łokas et al., 2014) . The morphology of the dwarf is also remarkably similar to the simulations of Mastropietro et al. (2005) , Aguerri & González-García (2009), and Villalobos et al. (2012) , particularly for face-on views of simulated tidally interacting dwarfs. SA 0426-002 is likely a rare example of a dwarf midway through the morphological transformation from a disc to dE, and we are viewing this transformation face-on.
Aguerri & González-García (2009) present simulations of low mass disc galaxies with varying bulge/disc ratios undergoing harassment in the cluster environment. The morphology of SA 0426-002 is remarkably similar to their simulated dwarfs whose progenitors have small bulge components and prograde rotation. In their simulations, Aguerri & González-García (2009) show that the scale-length of their discs will be reduced by 40-50% after several tidal interactions, and the remnants will lie on the fundamental plane for dwarf ellipticals. The size-luminosity relation for dwarf ellipticals is consistent with that of a population of truncated disc galaxies (Boselli et al. 2008) , further strengthening the argument that at least a fraction of dEs are tidally stripped disc galaxies. However, SA 0426-002 is extended for its luminosity on the size-magnitude relation presented in Fig. 3 , and appears not to fit this scenario.
The fact that SA 0426-002 appears extended on the sizemagnitude relation can be explained as we are likely seeing the dwarf early in its transformation from a disc to dwarf elliptical via harassment. The intra-cluster medium will rapidly ram-pressure strip a dwarf of its gas, and the dwarf will move to a fainter location on the size-magnitude relation, but it will have an extended size for its luminosity. SA 0426-002's colour (B − R) = 1.3 (Conselice, Gallagher, & Wyse 2002) places it on the red-sequence for dwarf ellipticals presented in Penny & Conselice (2008) , and its KECK-ESI spectrum does not exhibit any emission lines consistent with ongoing star formation (e.g. Hα). This lack of star formation and red colour shows the dwarf has already been stripped of gas by the cluster environment. However, further tidal interactions are required to strip its mass, and hence decrease its effective radius. The ring feature in Fig. 2 can be easily destroyed by gravitational heating due to further tidal interactions in the cluster environment (Mastropietro et al. 2005 ), which will reduce the dwarf's effective radius.
Given its projected separation of 35 kpc from the brightest cluster galaxy NGC 1275, could SA 0426-002 and the BCG be interacting? NGC 1275 is located at v = 5276 km s −1 (Petrosian et al., 2007) , with SA 0426-002 at 7987 km s −1 . With a velocity separation of 2711 km s −1 , the two galaxies are either undergoing a high-speed interaction, else SA 0426-002 is infalling into the cluster and interacting with the cluster tidal potential. Lisker et al. (2009) show that dwarfs with flattened morphologies (similar to SA 0426-002) in the Virgo Cluster typically have fast line-of-sight velocities, whereas spherical dEs are typically slow. In this scenario, this difference in morphology and velocity distributions for round vs. flattened dwarfs is taken as evidence for an infall population with eccentric orbits. Flattened dwarfs represent the recent cluster infall population, whereas round dwarfs are the "first" generation of cluster dEs which have may have formed inside the primordial cluster itself.
A ring galaxy?
We consider the likelihood that SA 0436-002 is a ring galaxy. Examples of galaxies in the nearby Universe with comparable morphology to SA 0426-002 are ESO325-28, ESO509-98, and NGC 2665. However, these ring galaxies are massive, star forming systems brighter than MB = −19.5. Furthermore, SA 0436-002 lacks the spiral arms seen in these ring galaxies.
Given its strong bar-like morphology, a bar resonance has likely been set up in the galaxy at the outer Linblad resonance, resulting in the low surface brightness lobes either side of the central bar. The dwarf exhibits the characteristic "dimpled" outer ring morphology, similar to the more inclined galaxy ESO 287-56 (Buta 1995) . Gravitational torques from the bar can depopulate material at the co-rotation radius while building it up at the outer Lindblad Radius. Thus both a bar and gas in a disk are required to form the lobes or wings seen in SA 0426-002. We therefore hypothesise that the progenitor of SA 0426-002 was a dwarf disc galaxy, as gas is required to form the stars which make up the lobe features.
This ring galaxy morphology does not exclude ongoing tidal interactions; indeed, such interactions can trigger bar formation in an infalling disc galaxy. Mastropietro et al. (2005) show that infalling discs will undergo major structural transformation, including strong bar formation and spiral patterns. These spiral features will be stripped away, with remaining material forming a ring structure around the bar. Several galaxies in their simulations exhibit bar and ring features, and thus SA 0426-002 has characteristics of a ring galaxy formed via tidal harassment. Further tidal interactions within Perseus will likely remove the remaining ring structure, until only the bar of the galaxy remains, and such dwarfs are not uncommon in clusters (e.g Graham et al. 2012) .
CONCLUSIONS
Using the Keck-ESI spectrograph, we confirm two dEs as a member of the Perseus Cluster (CGW40 and SA 0426-002), and reconfirm cluster membership for four other dwarfs. The dwarfs lie on the size-magnitude relation for dEs, but SA 0426-002 has a large size for its magnitude, as it has ceased star formation but not yet been completely tidally stripped. We furthermore calculate central velocity dispersions and dynamical masses for three dwarfs in our sample: CGW38, CGW39, and SA 0426-002, and all three dwarfs follow the σ-luminosity relation for early-type stellar systems.
We examine the unusual dwarf SA 0426-002 in detail. SA 0426-002 exhibits a bar-like morphology with Re = 2.1 ± 0.1 kpc and Sérsic n = 1.24 ± 0.02. Based on its bar-like morphology, ring structure, and its location in the Perseus Cluster, we hypothesise that SA 0426-002 is near its orbit pericentre, and is currently undergoing morphological transformation from a disc galaxy into a dwarf elliptical. The wing-like structure is the result of stellar mass loss due to tidal heating by repeated interactions with other cluster galaxies, else tidal interactions with the BCG NGC 1275.
Combined with embedded substructure identified in deep imaging of nearby dwarf ellipticals in Virgo (e.g. Lisker & Fuchs 2009) and Fornax (e.g. De Rijcke et al. 2003) , it is becoming increasingly apparent that a fraction of dwarf ellipticals are not part of the primordial cluster population. Instead, these objects are formed at later times via the transformation of infalling disc galaxies.
